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(54) EXPOSURE METHOD AND ALIGNER FOR EXPOSURE AND METHOD FOR MANUFACTURING DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To improve imaging formation characteristic 
measurement accuracy by using a light source, which is small in size and 
easy to maintain. 

SOLUTION: A pulse beam which is obtained by amplifying a laser beam, 
whose wavelength is within a region from a visible region to an infrared 
region and which is emitted from, for instance, a DFB(distributed 
feedback) laser, etc., with an optical fiber amplifier in the fundamental 
wave generating unit 100 of an illuminating light source 101 is supplied 
to a wavelength conversion unit 20 via an optical fiber bundle 1 9 and 
converted into an ultraviolet illuminating light IL When an illuminating 
light supplied through an optical fiber bundle 138, branched from output 
end of the optical fiber bundle 19 and an illuminating light generated by a 
wavelength conversion unit 139 are applied to an aperture 140 to 
measure the best-focused position of a projection optical system PL, 
the detction signal obtained by the measurement is normalized by 
integrated energy which is obtained by detecting the ultraviolet 
illuminating light by plurality of pulses. 
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&^frtfI(D3te7 7>f 1.7 - 1 ~1 7 - n 1 ± 
*bbTBS^SlJ*M (Time- Division K*j 1 1 ip lex ing : T 
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f ttft 4 6 d: B ^Jffl.^fc; #3fc«4Ba " 8 - 

18- n$\i&&^ 



22-1:0 
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^ sai 73 <Dia jam u - tf 3t <b ftis 65^x s y , 
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top:7:5^ ; ^|z, S3 c:t); : tt'2^^^*fc«]^ 
V-tf3feLB >4(E^*5BJiv LBpfSft^^|J_tieo>: 



22-1:2 



N CP M t S'JSI 3 *1 r 1 1 $/l Jft'B ORCHIS 3fc3* 5 O 
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J9M1POKHZ at/¥ *S£ti^] 2 W rfc ^ 
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5: 7 rn h UT n ^ft^^ 2 ; L T 1- 0^i<J) 
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***** 

COO 84] C^«rfi9JlZfcL^Tfer; S^S G* ^? • 
6 0 5, 6 0; 7 ^0)^fe3fe^JSa 
6 0 2, 6 04, 6 0 9 s 6 1 1 3fc»± iZfiES L 

tiils it' u it'mi to ^^^3ti?ga6 b 

77 tr * 4 & a (?)^ »jk ffe^a e 1 r -raff :«gje mm: 
. m &%$+z$>\ 1 i<t . $ £ f 4 Sf '" 

LlV . «3feffl0)i/ ; V^6 O 6, 6 O 8 

cD3fe»iiies r ^ c t A^.r o)r .fti&bi^&e o 
4 <D t~- iJB»¥iFAt=f7 d a t is-r**v c 
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&££&£fr5£5 iz bTfcitv .c(D^ 

1 iz & y : v .':« i Kit 7 f x i s-&m$y&&#&<*) * v 
[ o 0:9 oii fe i; ;ik3^ 

Si! A r :(«S'»3te»4tt f ) ^S*S*ii^3fe.a)ift«^ 

frills 

t od s i ] ±'fi^^^ft<D;*^ai=^ : «l^ m 

1 (a ) to£7 7V^y*- • ASVKri/1 frjOtafttoOXfill 

. k 'jfi^yaaxii.y ^tffeifsift =1 1- i;y ^o> 

[ O O 9 2] - }£ (Iv H'5:ttv -ii'M -(D3te5ffiS's4 : g^'3feafi: 
tf^^i^ t UTiS^T^S*^^^ d p i:, t 

^tifcs *8om?j it I j s & c xi± 1 o (g & ) j- y ^ £ 

i l t : LrK*-r*»fi3£-»» ; 2 o *f p&ittf 
$#Tt*£* *0£*x6#g£& i;oo;li. a.i ■'.(■•> to 

iq^.h'Vsr 1-18 - h- a xtf iMft^ W?t»*» 

S.fc* iS-^di 19 3 n rnSli 1 5 7 n mMlit^f tl 
A r FX*^? U- tf£l*F2 U- tf CD^h >J l^^ffl T 

rtyRju.V9 : fl>^^ji^ 



7^^- ■ WK'J.t.1 3>6 , 1 .3 8 JZ^rtU 3t7 7 -f 

- KJI/ 1V3 6, l;3;0;0^aaiz^^tt^ 

^ »^ ?. d t isi i; «&s £u?z>im<r>i& i& mm 1 3 

7 , 1 3& ffit& $ tl., 56^*fe^ 1 ; 37;, 1, 3 9 ^ 

1 :p5iz^: ^zmti ^xi^S^t^^6i 

ft> : i5ifm.*.tt*if«V1f9.;3.n\.*h CStlil 57 am) 0)^^ 
2.UV.X1 O 3 Bjty ^ij U-.UVX^fST, 3fe» 

o.3 b.) - li. ;w iiti3fe 7>>f - • >vv:K JV.1 /?(pai^ 

C,d b;9 4*3 viifci. d 3 A; ,1 3; O B 0)fe1 1 ZHJ 

j/f ife^^fe^f" (0 if tract ive>Opt:i:ca I Element: DO E) 
W^fP^ I 'O m 37^ 51 OS7 |Z* :? ^»e^ 

W^S:IZES^ti:rL v «* ^*irtSB#1 P.6.IJ, »^J*tt 
^ ti^<J)l3!jFif tp ^^^r » . Z ?K jz J: pT 
tft^0)psjg^d)^a)73 -f T 7 ^ U i TP 
«m±r (pp^Jt^ ^R^<b^ izs:^r^ *Wo)g . 

tt;^ i : 3t3feiifi 10 1'+ 0)3fe7 •V/.S^fe:^ 1 9 <D 

m-^ii$B-'a -Cb) o)»^.«9ffi^ 1 9 by mtm* 
( b) a^-0»^9ffi^a r 9 d jz:r^ : zo)«jdl 

^^□i5jy^ i i ii^tto Bjtit c^mriim^t % 

L\ 3feS^^ ( W a. tt . 1 O 96^1 St) -7JS3fc£f7 d £ k; fti 
1:00:9,5] ^«0>}£^^Sfti5J^^^ 

iz f i p)mv as iW^ iz i±. t 'd^o)3t7 ^ 

9 ; av ; .X1tI34 -JCi5 ©«R,W0)i7Jf i"9:ci:. 

fb^i o 6 9«^.yiz»^9 
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Cpd'96] 5Jfc 13, 1 0<J)jtttfiffi|Z 

it, P.sMMo>B,law 1 1 1 fts@ifE^^izies*h. 

Bao«>jijRi 1 i OPSifificDjiyizl*. ii^assJUEcDFi 
teoitinitv^ *k& <»ffi,u Ltz>i* mn y ta^M 

coo 973 7.7^7< i>>xi i oo)ttaiaDO)^a« 
i o-Qizmis^, g*:£iS#& : .i )bQ#vMx.it 

±T<?>S** 0>*feQB«^ ft: y ft AVJU 

& a * -2 rfe. TC; * as>Y_tT© jfc J*X - 

C.o d^S ], tf -;/i ^7 U : ^5: i 1 3 ^aa;L7=»3fe3te; 

± <3)^ <DB.§^¥ij=t<D^w r ..2>a : wi« y - t.* y , 
?f ^ asa * og^if =i n n « l * J; d-iiRsm m sra t; 

coo 9 9j ojfemi?i5y.i 1 s^jiiau^safe^ i L 
tt; *jft'-2 y i>- .1 6 Bv Mtfiyi^(i)i7 

— 1 19; &tf ■□S^75-W.lfy?5? : 1 S O^IIJv u>*s, 

i ifoj^^ri u^^ii/RQP^^i i Rrtfl)/^5-^ 

MRWli 1/-4, 1/ 5, 1 / 6%). T 7* > US> jVh6i 
£ti<5. U r 9 ^ R & if r ? x y >W; fti ^ ft ? t\ W <DSS 



^tt^|S%(Vy Csjiicon on in;so 

iato ri&oim mi* v& wt. u 

<T> 3t » A X | Z ¥f 7 1 ^ Z tt S»y . Z » I ZM&¥ffl rt t 

C 01 o'O] 5 /=. U*^)URI* U^iUvt?T-S? i 2 

'»0T»«J::d13feSdtlr7tv&' Mil, U#"-9ilr^y 
-^1 2 ; 2|Ztt, ..i/^Jl/RSX.*^ Y^fel, (Sl^ 

a»t$isip@ptvrv u^diu^^r- $ r^cmi^im 

1 0.1- o i ^] ^ x > \ w X7 \ ,+v j I5i 2 4 ±|z: 

Mf-yi ? 5±iziH3: z^Jt^T-y;T2 
s x y ^ - 1 2 e ± i;iii!s: * t\ . ;x^t--^.i 
2 :s li |i i J x; 7.^ iz- i o r > ^iy^-^ 

1 2 7±rZ^M^T-^1 2 5 ('iJX/NW) ^Y^ 

1:26, ^tF^;^V?x^.Xi 

2 -8;AS<ijd| >:tttiv*;= tf ^ItlZct 

Z/^Jb h^- S>1 2 5 0>i5S^(3lix^^|t)ll ? tl, 
C^It JJfiSSC/^S'jai* 1.0 5#^<0S'J^|SIZS-?tV 

C 0 1 O 2] j£3aS3te«lZli, R'AflMj RlZg3t3fe l 

^ R;i|swji?5i 1 r iz« yx : * yps^ 

izatjey Rr^ST^cot^Lr xy^^-vt 2 

6:^nr ^ x/AW^;S3fcpJ*s]( 1 wizW br- Y:*dpa 

<Xli:t Y^^ |Z^ MRW- V .R ' ( MR Wlk U ;^ i 1/ ^ 
^^XAVWrsCDJftiK^) TfS^ tfelS 

AWJiO) l 1 ^0)^;3y'>ffil§l 1 4'2:|ZS^fi^*tl^; 
U^^J> R>t^X7\W t 0^S^%6^^^Ol^v ft 
^3fe** P L6ijgf£ft^f7 dft^T^y. Jft^pfe^i 
p L^lEi® ^^t^^izii, Ux^ Jl/.R fc^X>N 

4><d?sl xy^x-^Vfei^y^^lt' 
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- j&fcf 7 d c t iz .-d x Mfcuw f <r>m& x$ - 

[0 1 03] C(D<t3tt»3fe*f7 5lCPSbXtt^«)U^ 
■■■t.fljfc^ U*?;Jl/ RjZttT? -f XIV* ?- ? R 

r, TTR C/Ul/-- tf • *S0)?5rfXV 
HffNifti 3.3&£M 3 4 7 7^f ^>hffi 

«&1 3 3<J)53fe3fe I L^U»«G)P.Sfll3tel*; 3fc7 t 

3? 13 7 6^ * *u *'0IBW**P" 3W 5 7 ^ > V 
h flitt* 1 3 -4 1 z fc mi g 3 tVTl & 3*3' : tf3£>: K 
.S I 3^3, 1 3 40)IS^if %li^¥'J^^1 d.SlZtHfc'* 

^'ft^fcswfc^ '^Lt, St' 

ipifJk fe^T- ^ 2 5±lZl*U*?Jl/R 
iJO7-0IZ«XS L^m^- >7 1 4 3 A, t 4 3 B. 

■< XV h tV tM 3 effl:0S^:7- 21 4 4 fti 

OWm&* 1 =3 □ i(D£>£?>-9 1 4 3 A-r 1:4 

3 C^7?7 -f X V hP«a»i 3 3 , 1-3/4 SlE;,77^ 

C O T 0 5 ] t fcv Zf1t'h.XT.^y 12 5± |Z^ y v 

h ttQOIH 1 4 OMS KIE*3Ka5Sap;i 4 1 tm& z 
j£Btyilz&7 -/OKJin 3 aRifxjgg^^; 

ft»^L»^l6 (a) |* s ^1 2 9C0^CDZ^/l; 
K^^-S*;1 2 5CD«jd^vUv C(3)16-.(q ). iZfclv 
•Ti ■ v.VVtfJM -3.8 0)5fe«fi^lZ[U^4a: 

fc&HE&S? 1 3 9 (Dai^4S^Z^;l;|r ^^-^ 1 2 5 

6;*tai'S fifcE i ill u&ii <pp^ ^ 

O ^ffi^J^PS^r ^* 'ST-H 5 2 t MIJ5 l 2 9fc 

(DfiSlzt-A;*^ M-%£> s T KB ^T:t>iv eL, 

JlRO^ffi 'C '/^ ~ VE) jz- jg^ -OMO 1 

4 0 0 iS C ; k R ^Tffifriq 0}E If3fc I* v . 



tti9t«v p L.stsriradi :4 p±iz*'<DBaa 1 4 
ilia UfcpM*'ii; ^-i;^^U v : aB;s,r. ^3t uv 

X 1 5 3¥«r3feS^»Vl 5 -4Ti***L. 3fe^t$ai 

s 1 5 4co«ai^s zt^yy il^ )l fm^lSLZ/ 

to 1 0 6] cbip?iz v , stjs 1 zQ^mzmso)*?!. 

T; S e ( bi> iz^r ^z«aiift«s z-6J'«T*.*C 
1 z^yvK-^^-i'^s^^z^ftizw*'©^? 
■y :7fi ,*ie*jfif as e;#aiii^s z u a^k * 
o)f$aift% s zfii^±ii;^fc^;0z^itaj3>fe® (7 ^ 

B F t W^^^^K^IKf^^^^ 
^ i: • *(J)^^ K7r-^ ^^©b F AiSi*r ^7=^ 

•s'wttjz-t oxaa 1 4 p ^mt^t- ^>.7 ; -*^*^a- 

10 1 0 7 ] P 5IZKU V2 901Ei5M<Dr^a 1 

4 1 o) jismi zi j jfs t j§ o>ss 2 aisi *»se 
(s*^ ^^^H^^^^mm^ 1 o 5IZ 

.«iS:*^xiu.v^ ^b^^^<6^*«fiz-fev u?;^ 

Jl/ RO)«^y IZ;V 7 (a) r^^d1SV***0)M'' 
^J^>-^;1 : ;2V2±|Z 

lis " X - 9 I? M ; XMtif^7 - R M Y Jt ^fll: 

^^0p^m^- a^pswsjsj i Rrtizfe-iALr, 

V - a (XlS(D ; ?r d R M X h tZ>> RM X P ^I 

□ 14 1 rx^feilzmsLT> ■f-<D»2 a?5te««aisa). 
[ o 1 0.8 ] m 7 ( o ) tt;^(J)W£ii mm sxi t 

coil 17. (c^i •|z'«.iir,. ■*«sft«.^.^i^^^ : ^^"" 
^ iziNl Utfe^^jZ^fgr^fc^ ;«*«*;<D^.«* 
sx^^klzMLT:^i>^ 

^^(t T&timK x m p 0;XS^;S«Ji \zf 

co 10 9.3 cj^^iDitjiJ^piz;; m^^my^/^- 

t, - tf ^feiffi C1?J A l*A r FX^S 1 ?!/- *f3te iffi) 



22-17 



STJ::5 b/Kfl/tfPE 1 VWSktfi 1 o o k H 

P P1, PP2, mmZUMG <o) iZmTJtd 

I.S.*ft; C«JU* 12 8iB) 0) 3 n s ?ij$jDHB5^>^U * 

izi*. £-9 U«)VP e i l*t?-£ U^;UF Ej2jzr^:K 
T 1 /\ o Q:d~ 1 / i b ;6:p ommvxiyz. k\zt£ 

c.o; i,' r tfj'^:£?i :i«;ttt,;ia,8: ;c b > 91 pro k 

1 5|Z£Sfe^f^ 

/sriso s mm \z. w&riit&bws^i x 
li^rt) u am -eittTOft:): m^ft^^t n 

Waift^S Z- 1 i ' S Z2, " ' CXtt S X i , S : X 2, 

■■»") t r;^ *ut v O-W^a fe>tr.i 1 5 iz«fc 

^ h Ajl/ ^ £b«SX^ - £.2 E 1 , IE 2, - k 

«si^ JU*--x e :t, i e.2, 

1 6 ;s izmia^ ft v -M.#]ib 
^>*b ;5ii; J^aift^ s ^ i , SZ.2, - (XI* s x 
1V S X 2, •.» ) .#-tft^«S.x#jl*^,i e 1>, 2 

e 2, - rRfss ur&t&ft u Jtft t&rtf it <o«ai ft*i c» 
^i<zm.6 c : 4)xty*3;- byx-p ^b;f v ?& : iiia- 

tO 1 11] Ztl\Z£^T: ..g^JftO r^i=>(DS3fe 

« t$ £it ?£j r * £ t A5 r s4>. £r i ^^tsiixDtsm . 

(^a) 0>^ 

-^pg^U-tf i i U- tfk LB 1 

7 K^tt^c tizipTV tt-istu^juS'^ igx&a&m 

;^tt^iM^*a«^Jt:3lz^i 4 C^lzj^T, S 
[ 01 12] fcifc; ittik . *(D^-3iz«a^;i/^»^iz 



^ i:b sjzfclRyiA^ftr^^ : £*JSp# 1 o 5'!t i 

ft 6 2 OfW.O) U ^ J I/ £bt l&b T ; ^ l*3fc Sft diS 
5 6 1 Ott-tttfVd) .■U-xilr-flStCT;Lfc t -*i-Ztt; 

m 25 2 o r*i vm >m & \iz\s^w&&£^ 3 t - 
^ 3»fi¥;U :&\z*p^v u - 5 ^ 1 r s Q^iii^ 

C O 1 141 I Zi 3fe 3§W0>9 2 <D3IB6 <DJ^ I Z 

S izjfek^^lfii Ufc S 9 I^WiDWSjK 
s 8ft5@i^>ti v ^; ! l^8rtin^ L^;r &9;- 159 

□ te 1: 6'Q,' R ^CCD^.d) 2 ^ijt (DtS^^ 1 ? 1 6x1 
2|Z«|S*ftTt|^ 4-fcy.-Sfti?!"" 5 SfltMi^ltO): 

b r^^ h u^JH 3^6 ^mi^PM i/TUr^i iio)^ 

^j^fei^25.i:.3>7 lifi?s%J5.i>=*v. .it3Bi>"^#;/i'*-- 
xovt i s] fc:e^Tv .p 99«ss(STit3iJ* 

e l ^isiaMtt ftis^ni ^ ? ti ^ i t I z ^ 
C«* r-i <: , t^^ft^^^^lz^ti 

q)=te**^ tV ^ ; fc v i 9 0)« SKS :^ ItS BS^ 
M ^ t ^ ^>3fe¥ * 6» S«3t ^ (D* ft^' W Jdi * ^ T L ^ 

^ co3t^#i)^gt^^ x&Mz-)t&k l jk-& iz*g 
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CDUl 1 HfcHT; »^Ogffl ; i:Drfl)A rFl4 
V 7 U - tT3tiffi 1 01 A6> * /I lV7&Bb&. *1'*>M 1 9 
3 n mO);g3te3fe I L/.EIJ, ^ 7 — 1 O 2 Ar ±^lZjfi^ 

W*£:i. UE ftifif Jfe* I .L*t V^^^ifeR.i^^% 

[ 0.1. .1 8] 'fe B3t3t 4 L E 0>3feKllriW^lZ^ 
5— 1 0 2 diK(S *tV; ^ ? - 1< O 2 G)j« t^|Z5t 7^ -f 

£3-1 0 2 Afc ii5 - 1 O 4 fc (DfallZ U V* 1 O 3. 

A,. 1 93 Bfrraiutt*iiK^ *i 

^I^ ^ ^^ V^^l^ r ; Fli^ U-tf*p:i 0 1 
Ad)^g^^f?i£ ui> ^ 3- VP.2\ »tf,V>?;?1 <X3 
A,.i 1. 0 3 B S3te» : fzi2Sit'r ; S3fe5fe^1--0-.1.jb J 4<J) 
BSEUfcfrl L25^7" 1 0 4<aj|Zl$<^dlZ^v CCD 

tf atari o i £feMr * fc#*w^ 

L ^ L Srft > , * W r li ^ 7?;^ :>s *S»H 
'■fi^stefek'l. O 1 AV£ <Dfcf -d U^JUfi5»«i='Jv*L* 

lO I 1.9] fcfcV^^^ 

C O 1 2 O] ±IgcDSIMcD^0}a^^^© 
C fcll «t ^Sft^? 1 * CD 5=/Vyf 



[ 0 1 2 1] /xa 2tcieW l*J:& V>nm <Dtet£\ZV&J£ $ 

n *z t « c cds© £ & feu & l ^ ii ?m * <o 

■«jrti'*>ji#si.e-.t 

[0 1 2 2] 

[Jg*0Sik] tilde, 3t7 7--< /^^tB^cD 

^C V 9- *l> * 1 11 ^ ^ t « I = * S3t3tcp^3feJSaie 

CI§i:i^ :*^cj>^jfccDp^ 

tp?'3 Mi ^C)3t^a— ^ K 18- T~ 1 a- n 

^/£>* 

CU4] ^1c4»©^*»S2.0;CD(ffi^ 

:CH%3r ^M^CDS; 1 CD^fficD^fecD&^^S^ 

: [ B 9. ] 2ts:M^ 2-CD^fiCDfe 55 CDlt}^ ^ 
CIS] 1 p): :I«i;9CD^^cD^ qist JHIgllCD ^M^T 
P I T] *pg W CD^ 3 CDII » CD ^i55 CD ft 
: [^^0lttW] 

5 - m; 17,- 1 ~ 1 7 n ;»^7;^.^y- (51^k 
■*?K 1 Q- 1 -^1 6- -mv'^7U'i»:5. 18-1—1 
8 - n ••*l®itBa - ^ K 1 9-3fe7 7^- ••>^;F* 
2Q^fa%f 2.2, 2 5 7"<^-i»ilS 

1,pT ••■i^IfiC iiO{.i-A.v'^ "r. ;R^4;V:V 
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